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DETAILED ACTION 

Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 6-7, 9, 12, 15, 17-18, 27-28, 30-31,33-35, 38, 43-46, 52, 55-58 and 

60-63 are rejected under 35 U.S.C. 103(a) as being unpatentable over Carey et al. in 

view of Shimozawa (JP 1 0-303464). 

Regarding claims 1 and 17, Carey et al. discloses in figure 2 a housing for one 
light emitting component comprising a lead frame including a mount part having at least 
one wire connecting area; an opening formed therein and extending completely through 
the mount part; and at least one external electrical connecting trip 12; a separately 
manufactured thermal connecting part 10 disposed in said opening and fastened into 
said mount part, said thermal connecting part having at least one chip mounting area, 
wherein the thermal connecting part extends through the opening in the mount part and 
connects to the mount part at the opening to transfer heat away from the mount part; 
and a housing base formed from a molding compound (column 2, lines 22-25), wherein 
said lead frame is embedded in the base body to pass out said connecting trip from the 
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base body, the thermal connecting part has a thermal connecting surface thermally 
connectable from the outside, and the housing is a surface mounted housing having a 
bearing surface for the surface mounting with the thermal connecting surface extending 
to the bearing surface for conducting heat to an exterior surface to which the bearing 
surface mounts the housing (column 2, lines 44-49). 

Carey et al. does not disclose the separately manufactured thermal connecting 
part to form electrical connection with the at least one external electrical connecting 
strip. However, Shimozawa discloses in figure 1 the separately manufactured thermal 
connecting part 10 forming an electrical connection with the at least one external 
electrical connecting strip 2 via the conductive adhesive 1 1 so that the heat can be 
further dissipated away from the LED in an efficient manner because the electrical 
connecting strip is formed of metal which can conduct heat efficiently. In view of such 
teaching, it would have been obvious at the time of the present invention to modify 
Carey et al. by including the separately manufactured thermal connecting part to form 
electrical connection with the at least one external electrical connecting strip so that the 
heat can be further dissipated away from the LED in an efficient manner because the 
electrical connecting strip is formed of metal which can conduct heat efficiently. 

Regarding claim 2, Carey et al. discloses in figure 2 the mount part has one of an 
eye into which the thermal connecting part 10 is fastened. 

Regarding claim 6, Carey et al. teaches in column 2, lines 26-31 the bond wires 
extend from the LED 16 and the surmount 18 to metal leads on lead frame. As such, the 
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wire connecting area must be disposed at a higher level than the chip mounting area as 
viewed from the chip mounting area. 

Regarding claim 7, Carey et al. discloses in figure 2 the reflector well 14 has an 
edge; and the wire connecting area must be disposed ab'ove the edge as viewed fro the 
chi mounting area. , 

Regarding claim 9, Carey et al. discloses the thermal connecting part 10 having 
at least one chip mounting area and containing at least one of copper (column 2, lines 
47-49). 

Regarding claim 12, Carey et al. discloses the lead frame contains at least one of 
copper. 

Regarding claim 15, Carey et al. discloses the radiation-emitting component is a 
light emitting diode component 16. 

Regarding claim 18, Carey et al. discloses in figure 2 the chip mounting area and 
the thermal connecting surface are on opposite sides of the thermal connecting part 10. 

Regarding claim 27, Carey et al. discloses the lead frame is surface mounted 
lead frame. 

Regarding claim 28, Carey et al. discloses a housing for light emitting component 
comprising the lead frame of claim 1 and the light emitting component being light 
emitting diode 16. 

Regarding claim 30, Carey et al. discloses a radiation emitting component 
comprising a radiation emitting chip 16 at least sheathed with a radiation permeable 
compound 20; and a housing for light emitting component having the lead frame. 
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Regarding claim 31 , Carey et al. discloses the chip 16 is a semiconductor chip. 

Regarding claims 33-34, Carey et al. discloses the radiation permeable 
compound 20 is a plastic compound of a molding compound (column 2, lines 31-34). 

Regarding claim 35, Carey et al. discloses the plastic compound 20 contains at 
least one of a group consisting of silicone resin (column 3, lines 1 1-14). 

Regarding claim 38, Carey et al. discloses the chip is a semiconductor chip 16 
mounted on the chip mounting area of the thermal connecting part. 

Regarding claim 43, Carey et al. discloses a wire connection (column 2, lines 27- 
30) electrically conductively connecting the chip to the wire connecting area. 

Regarding claim 44, Carey et al. discloses in figure 2 a method for producing a 
semiconductor component comprises providing the mount part; fastening the thermal 
connecting part 10 having the chip mounting area into the opening (column 2, lines 22- 
24) formed in the mount part; fitting the radiation emitting chip 16 to the chip mounting 
area; and embedding the mount part and the thermal connecting part in a housing mold 
compound. See column 2. 

Regarding claim 45, Carey et al. discloses connecting the thermal connecting 
part 10 to the mount part by riveting. Note that the heat sink must be fastened to the 
mount part in order to properly function as a heat sink and to firmly hold the chip 16. 

Regarding claim 46, Carey et al. discloses fitting the chip to the chip mounting 
area before the mount part and the thermal connecting part are embedded in the 
housing molding compound. 
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Regarding claim 52, Carey et al. discloses in figure 2 a lead frame for a radiation 
emitting component comprising a first electrically conductive component having a 
mounting region and an electrical connecting trip 12 extending from the mounting 
region, the mounting region having an opening formed therein; and a separately 
manufactured thermal connecting part 10 disposed in the opening of the mounting 
region and secured to the mounting region to form an electrical connection with the first 
electrically conductive component, wherein the thermal connecting part comprises at 
least one chip mounting area and a reflector well 14 surrounding the chip mounting 
area, and wherein the opening extends completely through the first component and the 
thermal connecting part extends through the opening in the mounting region and 
connects to the mounting region at the opening to transfer heat away from the mounting 
region. 

Regarding claim 55, Carey et al. discloses a light emitting diode 16 mounted in 
the chip mounting area. 

Regarding claim 56, Carey et al. discloses the housing base body comprising the 
bearing surface. 

Regarding claim 57, Carey et al. discloses the thermal connecting surface and 
the bearing surface are substantially planar. 

Regarding claims 58 and 60, Carey et al. discloses the lead frame is a surface 
mountable component. 

Regarding claim 61, Carey et al. discloses in figure 2 a housing for one light 
emitting component, said housing comprising the lead frame and a housing base body 
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formed from a molding compound wherein said lead frame is embedded in the base 
body to pas out said connecting strip from the base body. 

Regarding claim 62, Carey et al. discloses in figure 2 the thermal connecting part 
has a thermal connecting surface thermally connectable from the outside, and the 
housing is a surface mounted housing having a bearing surface for the surface 
mounting with the thermal connecting surface extending to the bearing surface for 
conducting heat to an exterior surface to which the bearing surface mounts the housing. 

Regarding claim 63, Carey et al. discloses the chip mounting area and the 
thermal connecting surface are on opposite sides of the thermal connecting part. 

Claims 3-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carey et al. and Shimozawa in view of Barnett et al. (US 6,903,380) 

Regarding claims 3-4, Carey et al. and Shimozawa disclose substantially all the 
structure set forth in the claimed invention except the thermal connecting part and the 
mount part being connected by welding. However, Barnett et al. discloses in figure 2 the 
thermal connecting part 14 and the mount part 54 being connected by welding (col. 9, 
lines 62-65). In view of such teaching, it would have been obvious at the time of the 
present invention to modify Carey et al. and Shimozawa by having the thermal 
connecting part and the mount part being connected by welding to effectively provide an 
electrical connection (col. 9, line 66, Barnett et al.). 
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Claims 10-11 and 19-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Carey et al. and Shimozawa in view of Waitl et al. (US 6,624,491). 

Regarding claims 10, Carey et al. and Shimozawa disclose substantially all the 
structure set forth in the claimed invention except the chip mounting area having a 
surface coating. However, Waitl et al. discloses on figure 1 the chip mounting area 
having a surface coating 18 (col. 4, line 61) for improving mounting of a chip 1. In view 
of such teaching, it would have been obvious at the time of the present invention to 
modify Carey et al. and Shimozawa by having the chip mounting area having a surface 
coating to increase radiation input/output efficiency with the semiconductor chip (col. 3, 
lines 18-19). 

Regarding claim 1 1, Waitl et al. discloses the surface coating is a silver coating 
(col. 5, lines 1-4). 

Regarding claim 19, Carey et al. discloses in figure 2 substantially all the 
structure set forth in the claimed invention except the base body having a radiation 
outlet window, and said thermal connecting part embedded in the base body to dispose 
the chip mounting area in the radiation outlet window. However, Waitl et al. discloses on 
figure 2 the base body 10 having a radiation outlet window (col. 5, lines 17-19); and said 
thermal connecting part 3 (portion 3 of lead frame made of metal and can function as a 
thermal connecting part) embedded in the base body to dispose the chip mounting area 
in the radiation outlet window. In view of such teaching, it would have been obvious at 
the time of the present invention to modify Carey et al. by having the base body having 
a radiation outlet window, and said thermal connecting part embedded in the base body 
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to dispose the chip mounting area in the radiation outlet window to increase radiation 
input/output efficiency with the semiconductor chip (col. 3, lines 18-19): 

Regarding claim 20, Waitl et al. discloses in figure 1 the radiation outlet window 
1 0has sidewalls in the form of reflector surfaces (col. 5, lines 1 7-19). 

Regarding claim 21, Waitl et al. discloses the radiation outlet window has 
reflective sidewalls 12 (col. 5, lines 19-20). 

Regarding claim 22, the combination of Carey et al. and Waitl et al. discloses 
said thermal connecting part 20 has a reflector well 30 forming a first part of a reflector 
(figure 1 of Minoru); said sidewalls of the radiation outlet window 10 form a second part 
of the reflector (figure 1 of Waitl et al.); and said well 30 merges to the second part 12. 

Regarding claim 23, Carey et al. and Waitl et al. disclose substantially all the 
structure set forth in the claimed invention except an overall height of the reflector being 
no greater than four times a height of the chip. However, it would have been an obvious 
matter of design choice to modify Carey et al. and Waitl et al. by having an overall 
height of the reflector being no greater than four times a height of the chip, since such 
modification would have been involved a component. A change in size is generally 
recognized as being within the level of ordinary skill in the art. In re Rose, 105 USPQ 
237 (CCPA1955). 

Regarding claim 24, the combination of Carey et al. and Waitl et al. discloses the 
chip 40 has a main emission direction; said reflector well 30 has reflector walls (figure 1 
of Minoru); said radiation outlet window 10 has reflector surfaces 12 (figure 1 of Waitl et 
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al.); and said reflector walls and the reflector surfaces are at different angles with 
respect to the main emission direction. 

Regarding claim 25, the combination of Carey et al. and Waitl et al. discloses an 
angle between the reflector walls 12 (figure 1 of Waitl et al.) and the main emission 
direction being greater than an angle between said reflector surfaces 30 (figurel of 
Minoru) and the main emission direction. 

Claims 13-14 and 59 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Carey et al. and Shimozawa in view of Han et al. (US 2001/0054761 A1). 

Regarding claim 13, Carey et al. and Shimozawa disclose substantially all the 
structure set forth in the claimed invention except at least one external electrical 
connecting strip having a surface coating. However, Han discloses in figure 3 one 
external electrical connecting strip 40 having a surface coating (para [0022], lines 4-5). 
In view of such teaching, it would have been obvious at the time of the present invention 
to modify Carey et al. and Shimozawa by having one external electrical connecting strip 
having a surface coating to provide an effective electrical connection of the 
semiconductor chip. 

Regarding claim 14, Han discloses the surface coating is a gold coating (para 
[0022], lines 4-5). 

Regarding claim 59, Carey et al. discloses in figure 1 the lead frame 12 is a 
surface mountable component. 
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Claims 39-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carey et al. and Shimozawa in view of Hochstein (US Patent NO. 6,517,218 B2). 

Regarding claims 39-40, Carey et al. and Shimozawa disclose in figure 2 
substantially all the structure set forth in claims 39-40 except the chip adhesively 
bonded to the chip mounting area. However, Hochstein discloses the chip 12 is 
connected to the chip mounting area by an adhesive bond 22 for securing the chip to 
the heat sink (column 3, lines 14-17). In view of such teaching, it would have been 
obvious at the time of the present invention to modify Carey et al. and Shimozawa by 
including the chip adhesively bonded to the chip mounting area for securing the chip to 
the thermal connecting part! 

Claims 41-42 and 47-48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Carey et al. and Shimozawa in view of Matsumoto et al. 
(JP4021 87058). 

Regarding claim 41 , Carey et al. and Shimozawa disclose in figure 2 
substantially all the structure set forth in the claimed invention except the chip being 
mounted on the chip mounting area by a silver solder. However, Matsumoto et al. 
discloses in figure 4 the chip 5 being mounted on the chip mounting area by a silver 
solder 6 (see Abstract). In view of such teaching, it would have been obvious at the time 
of the present invention to modify Carey et al. and Shimozawa by having the chip being 
mounted on the chip mounting area by a silver solder to improve heat radiation 
(Abstract of Matsumoto). 
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Regarding claim 42, it is inherent the silver solder has a melting temperature 
greater than 260 C. 

Regarding claims 47-48, similar to rejection of claims 41-42 above, the 
combination of Carey et al. and Matsumoto discloses all steps of the method set forth in 
claims 47-48. 

Claim 49 is rejected under 35 U.S.C. 103(a) as being unpatentable over Carey et 
al. and Shimozawa in view of Mahulikar et al. (US Patent No. 5,608,267) 

Regarding claim 49, Carey et al. and Shimozawa disclose in figure 2 
substantially all the structure set forth in claim 49 except the mount part and the thermal 
connecting part compound being embedded by injection molding in the housing molding 
compound. However, Mahulikar et al. discloses in figure 2 the mount part (portion where 
device 12 is mounted on) and the thermal connecting part 26' is embedded in the 
housing molding compound 30 (column 6, lines 61-67). In view of such teaching, it 
would have been obvious at the time of the present invention to modify Carey et al. and 
Shimozawa by embedding the mount part and the thermal connecting part in the 
housing molding compound to effectively package a semiconductor device because 
injection molding is known as an effective method to form a semiconductor device 
package. 

Claim 54 is rejected under 35 U.S.C. 103(a) as being unpatentable over Carey et 
al. and Shimozawa in view of Huang (US 6664649). 
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Regarding claim 54, Carey et al. and Shimozawa disclose substantially all the 
structure set forth in claim 17 except an exterior surface to which the bearing surface 
mounting the housing. However, Huang discloses in figure 5 an exterior surface (printed 
circuit board) 560 to which the bearing surface (heat sink) 530 mounting the housing to 
further increase the heat dissipation efficiency (col. 5, lines 15-19). In view of such 
teaching, it would have been obvious at the time of the present invention to modify 
Carey et al. and Shimozawa by including an exterior surface to which the bearing 
surface mounting the housing to further increase the heat dissipation efficiency. 

Allowable Subject Matter 

Claims 8, 36 and 37 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: The reference (s) of record do not teach or suggest, either singularly or in 
combination at least the limitation of "said reflector well has height no greater than twice 
a height of the chip" for claim 8, "said radiation permeable compound has a volume 
described by the volume V^qH where H is a height of said chip and q is a scaling 
factor having a value less than 10 mm 2 " for claim 36. 
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Response to Arguments 

Applicant's arguments with respect to claims 1-4, 6-15, 17-25, 27, 28, 30, 31, 33- 
49, 52 and 54-63 have been considered but are moot in view of the new ground(s) of 
rejection. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Nguyen whose telephone number is (571) 272- 
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1734. The examiner can normally be reached on Monday-Friday, 8:30 am- 5:00 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on (571) 272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300 for 
regular communications. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 




KENNETH P/Prkfr 
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Joseph Nguyen 
Patent Examiner 
August 28, 2007. 



